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Introduction 

Juvenile idiopathic arthritis (JIA) is the most common 
arthritic disease of childhood and is caused by a combi- 
nation of genes and environment. In the last few years 
great advances have been made in dissecting the genetic 
basis of JIA with now 17 confirmed susceptibility loci 
identified. One of these loci, the MHC region, has been 
established for many years but the complexity and the 
broad linkage disequilibrium (LD) across the region has 
rendered fine-mapping associations challenging. Novel 
imputation strategies can now be utilized to impute HLA 
classical alleles and amino acids across the region. 

Objectives 

The aim of this work was to gain a greater understanding 
of the associations across the HLA region in the 2 most 
common subtypes of JIA, oligoarthritis and rheumatoid 
factor-negative polyarthritis. 

Methods 

Using the dense genotype data obtained from the analysis 
of the custom-designed Illumina immunochip in 2816 
JIA cases and 13056 controls, we imputed HLA classical 
alleles (2-digit and 4-digit resolution) and amino acids 
across the MHC region (Chr6:29-34 Mb) using the 
SNP2HLA algorithm and a large reference panel of 5225 
individuals from the TIDGC consortium. We performed 
logistic regression for all markers across the region and 
tested all amino acids in HLA-DRBl performing an 
omnibus test of amino acid residues for each position. 
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Conditional analysis to identify potential independent 
effects was performed. 

Results 

We observed high correlation (0.99) between imputed and 
classically typed actual allele frequencies for HLA-DRBl 
2-digit and 4-digit alleles for a subset of JIA cases (n = 
394). The most significant association across the HLA 
region was for the phenylalanine residue at amino acid 67 
of HLA-DRBl, OR = 3.03, p = 1 x lO'^^''. The omnibus 
test for all amino acids across HLA-DRBl showed most 
significant association at HLA-DRBl amino acid 13 and 
conditioning on all residues at amino acid 13 found signif- 
icant association remaining at HLA-DRBl amino acid 67, 
suggesting two independent effects in HLA-DRBl. 

Conclusion 

Analysis of the MHC region in the largest cohort of JIA 
cases and controls studied to date has found the strongest 
association with the HLA-DRBl region. Two independent 
effects have been identified, amino acid 67 and 13. Inter- 
estingly, amino acid 13 has previously been associated 
with adult rheumatoid arthritis (RA) whereas amino acid 
67 has not. Further analysis to look for independent effects 
across the rest of the HLA region is now underway. 
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